Neonatal ablation of the nigrostriatal dopamine pathway does not influence limb development in rats.
Hemiparkinson-hemiatrophy syndrome (HP-HA) is associated with skeletal hemiatrophy and the later development of parkinsonism. It is generally assumed that this phenotype is due to the combination of dysfunction of the basal ganglia (e.g., substantia nigra compacta and/or other related structures), causing parkinsonism, and of other areas (e.g., cerebral cortex), causing hemiatrophy. The occurrence of asymmetry of limb size in a patient with very asymmetric involvement of dopa-responsive dystonia encouraged Greene et al. (2000, Mov. Disord. 15: 537-541) to propose that lifelong deficits in nigrostriatal dopamine could account for limb asymmetry in HP-HA. The purpose of this study was to determine whether skeletal hemiatrophy could be produced in rats by unilateral, neonatal ablation of the nigrostriatal dopamine pathway. Infusion of 6-hydroxydopamine into the striatum of rat neonates resulted in loss of dopamine neurons in the ipsilateral substantia nigra, reduced striatal dopamine levels, and stimulant-induced motor asymmetry. Saline infusions neither altered the number of dopamine neurons nor produced behavioral changes. Both groups incurred discrete lesions of the ipsilateral motor cortex surrounding the infusion site and atrophy of the corresponding cerebral peduncle. Cortical, but not nigrostriatal, lesions were associated with significant atrophy of ipsilateral femora, humeri, and innominate bones, as assessed radiographically. Skeletal hemiatrophy was not observed in naive animals or in experimental animals that did not exhibit corticospinal abnormalities. The results of this study indicate that early skeletal development in rats is not affected by loss of nigrostriatal dopamine per se, but is markedly attenuated by corticospinal lesions sustained during the neonatal period.